P ediatric pain has been overlooked for many years. In his well known paper, Melzack (1) included pain in children in the category of needless pain, and ignorance and a lack of concern about this topic has been the rule for many years. Fortunately, the number of articles published in this field has increased in past years; however, few studies have analyzed the characteristics of these articles.
Bibliometric analyses help people to understand and to know how the interest of a specific area of science has developed over the years (2) . However, such studies are scarce in the field of pain and have been published mainly in nonEnglish journals (3) (4) (5) . Bibliometric data relating to pediatric pain have been published even less frequently. After the classical reference to the small number of studies dealing with pediatric pain in the medical literature made by Eland and Anderson (6) , only a short paper on this topic was published in the early 1990s (3) . The review showed a progressive increase in articles dealing with pain in children, but only raw data were reported, and basic characteristics, such as languages, journals, subjects or countries, were not analyzed.
Of all the different types of pediatric pain, neonatal pain is most affected by erroneous beliefs and misunderstandings about the nociceptive physiology of children. As Schechter et al (7) pointed out, for many years, physicians and pediatricians largely accepted that pain pathways were not fully developed in the newborn. This assumption justified inhumane situations such as minor and even major surgery that was performed without full anesthetic coverage, the complete withdrawal of opioid analgesics to treat postoperative pain and the performance of painful medical procedures without any analgesic or anesthetic treatment. The situation started to change when studies clearly showed that nociceptive systems are fully developed in newborns (8) , and that severe and dangerous consequences are related to the avoidance of full anesthesia in neonates (9) .
The present study analyzed articles on neonatal pain that were published during the past 35 years (from 1965 to 1999, inclusively) to show the increasing interest in this area of research and medical care.
METHODS
Papers published since 1965 and indexed in MEDLINE (PubMed <http://www.ncbi.nlm.nih.gov>) were considered. The search strategy was: 'pain' (MeSH terms) OR 'pain' (Title word) OR 'pain' (All Fields), AND 'infant, newborn' (MeSH terms). (The MEDLINE definition of the term 'infant, newborn' is an infant during the first month after birth.) The search was conducted on October 18, 1999; 2490 articles were retrieved and printed in MEDLINE format. The total list was reviewed by two of the authors who agreed about the articles that should be included in the analysis. Papers about pediatric pain in general and papers that were not directly related to the study of pain in newborns were withdrawn from the analysis.
The following data were analyzed for each article: the year of publication, the language of publication, the first author's address (country), the journal of publication, the subject and the type of study or article. When information on one item was not included in a MEDLINE record, the item was categorized as 'unknown'. The year and language of publication were analyzed directly from MEDLINE data. The countries of authors were also recorded from MEDLINE data; when the addresses did not include countries, the countries were researched and, if found, added to the record by the authors of this study.
Articles were classified into 13 different subjects using the following classification that was developed by the authors. · Unknown Journals were also analyzed. A list of all the journals that published articles on pain in neonates was compiled, and the journals were grouped by area of medical knowledge. Nursing journals were considered to be a single group. Data were analyzed by means of SPSS PC+ software (SPSS Inc, United States), and descriptive statistics were used to report the results.
RESULTS
Five hundred forty-five (21.9%) of 2490 retrieved articles were included in the analysis because they dealt strictly with neonatal pain.
Temporal evolution of articles
The number of articles on neonatal pain published per year ranged from zero (in 1977) or one (in 1965, 1974, 1975 and 1976) to 62 (in 1998). Most articles were published in 1998 (n=62), 1997 (n=50), 1989 (n=45), 1996 (n=44) and 1995 (n=42). Figure 1 summarizes the number of articles published from 1965 to 1998 (because data from 1999 were incomplete, that year is not included).
Two clearly separate periods in the publication of articles on neonatal pain may be identified. From 1965 to 1985, only a few papers on this topic were published per year, and the number of published articles never exceeded 10 (the minimum number of articles published was zero in 1977 and the maximum number of articles published was nine in 1983). During this period, there was a gradual increase in published articles after 1977; during the first years of this period, fewer than five articles per year were published, whereas in the early 1980s, an increasing number of papers appeared. In the second period, from 1985 to 1998, a sharp increase in articles was seen; while 28 articles were published in 1987, this figure rose steadily to reach a maximum of 62 articles in 1998.
When cumulative percentages were analyzed, the results showed that more than one-half (53.2%) of the articles were published during the last seven years (from 1993 to 1999) in contrast with the first 20 years (from 1965 to 1984) when only 12% of the papers were published.
Language of publication
Articles on neonatal pain were published in 14 different languages. The majority of articles (n=461, 84.6%) were published in English, followed by French (n=20), German (n=16) and Swedish (n=11). The remaining articles were written in Danish (n=8), Norwegian (n=7), Italian (n=5), Czech (n=4), Dutch (n=3), Hebrew (n=3), Spanish (n=3), Serbo-Croatian (n=2), Finnish (n=1) and Russian (n=1).
Country of authors
Authors from 27 countries published articles on neonatal pain (Table 1) . Because MEDLINE did not include authors' addresses in 229 references, data from only 316 (58%) arti- cles were analyzed. The United States published 122 (38.6%) articles, followed by Canada (n=45, 14.2%), United Kingdom (n=42, 13.3%), Sweden (n=21, 6.6%), France (n=16, 5.1%) and Finland (n=11, 3.5%). Most of articles were from North America (n=167, 52.8%) and Europe (n=130, 41.1%). Articles from other continents were scarce: eight from Australia, eight from Asia, two from Africa and one from South America. English-speaking countries (the United States, Canada, the United Kingdom, Australia and South Africa) published 218 (69%) papers, and Scandinavian countries (Sweden, Norway, Denmark and Finland) published 43 (13.6%) articles. Table 2 summarizes the different types of neonatal pain articles that have been published. Nonexperimental clinical research was the type of article published most frequently, followed by nonoriginal research articles (opinion papers and review articles). By contrast, basic research was minimal. The temporal evolution of RCTs is shown in Figure 1 . RCTs were almost nonexistent before 1985; the number of RCTs steadily increased after 1985, and followed a similar growth rate to that of the total publications in neonatal pain.
Type of article

Subject
Articles on neonatal pain dealt with many different subjects (Table 3) . Pain related to colic was the most frequent topic (n=111, 20.4%), followed by general aspects of neonatal pain (n=74, 13.6%), medical procedures (n=73, 13.4%) and circumcision (n=53, 9.7%).
Journals
Articles were published in a large number of journals (n=210); however, only eight journals published more than 10 papers. The journals that ranked first in terms of number of published papers were Pediatrics (n=27), Archives of Diseases in Childhood, including the Fetal and Neonatal edition (n=22), and Pain (n=20) ( Table 4) .
Based on specialty groupings, pediatric journals (n=53) published neonatal pain papers most frequently, followed by nursing publications (n=42). 
DISCUSSION
Archives of Diseases in Childhood 22
Pain 20
The Lancet 18
Journal of Pediatrics 17
Acta Paediatrica 14
Neonatal Network 14
British Medical Journal 11
Journal specialty (only if n³5 papers) Number of journals
Pediatrics (including perinatology) 53
Nursing (all specialties) 42
General and internal medicine 30
Gynecology and obstetrics 10 Anesthesia 9
Neurosciences (including neurology) 8
Pharmacology, pharmacy and therapeutics 6
Psychology and psychiatry 5
this clinical field is, perhaps, one of the most recent areas of pain knowledge that has been explored recently. More than one factor may explain why neonatal pain was an area of research that was forgotten by many physicians and researchers until recently. First, neonatal pain was considered to be nonexistent for many years, and only some papers that were published in the mid-1980s revealed that this belief was totally erroneous (10) . As a consequence, the concept of immature nociceptive pathways in newborns was revisited, and neonatal pain began to be considered as an important area of research. A second reason may be the interest that perinatology aroused in many pediatricians in the 1980s, and the logical focus on pain in newborns as a clinical problem. However, to highlight one explanation over the other would involve speculation. Regardless, the result was an exponential growth in the number of articles on neonatal pain that were published after 1985, as the present review shows.
Our review suggests that interest in neonatal pain seems to be centred in Anglo-Saxon and Scandinavian countries. In fact, authors from the first group of countries published 69% of all papers, whereas articles from authors in the second group accounted for almost 14% of the papers. This finding is remarkable for two reasons. First, all European countries, excluding the Scandinavian countries and the United Kingdom, only contributed articles to the same level as that of Sweden, Finland, Norway and Denmark. One explanation for this finding is that countries with a high level of economic and scientific development largely contribute to biomedical papers (11) . However, this may be true for some countries, but it is difficult to explain why Canada and Sweden, two countries with relatively small populations, have published more papers than France, Italy, Germany and Japan. We have no data to justify these findings, but we suggest that some countries are more sensitive to certain issues. This finding, however, should also be considered with caution; more than 40% of authors' addresses were unknown because MEDLINE did not include this information in the references. It is possible that non-English journals may not record addresses. Nonetheless, the analysis of the language of publication showed that only about 10% of papers were published in languages other than English and Scandinavian (Swedish, Danish, Norwegian and Finnish). In our opinion, these data reinforce the assumption that some countries are more interested in neonatal pain, and economic or scientific hypotheses cannot fully explain this finding.
Only a few articles dealt with data from RCTs; this was not an unexpected finding. Before the study was initiated, it was assumed that there would be a larger contribution of nonresearch papers (such as editorials or reviews); this presumption proved to be wrong because almost one-half of the papers reported data from experimental and nonexperimental research. This should be considered an optimistic trend in neonatal pain because research-based evidence may help to guide better management of neonatal pain. The subjects of the articles were diverse, and pain associated with colic was the topic most researched, especially in the first decades analyzed by our study. In recent years, an increasing number of topics have been considered, and circumcision, pain evaluation and management, and postoperative pain should be regarded as being especially relevant to many researchers.
As expected, pediatric journals were the most interested in publishing papers on neonatal pain; Pediatrics, Archives of Diseases in Childhood, Journal of Pediatrics and Acta Paediatrica were among the journals that published the most articles. However, the contribution of pain specialty journals, such as Pain, and general medical journals, such as The Lancet or the British Medical Journal, should also be acknowledged. But the most remarkable finding with respect to journals is that there was a high number of journals in the nursing field that published articles on neonatal pain; as a specialty, only pediatric journals outnumbered the number of nursing journals that published neonatal pain articles. The important work of nurses in the study of pain in neonates, in particular, and in children, in general, is recognized from these data. The important contribution of nurses to the development of some areas, such as pain evaluation in children, is known by scientists who work in this field.
As a consequence of the increase in research activity on neonatal pain in the 1990s, some important facts, such as the feasibility of neonatal pain evaluation (12, 13) , the biological consequences of untreated pain in the newborns (14-16) and the ethical implications of providing inadequate analgesic therapy in the neonates (17) (18) , are now clearly established and accepted. Adequate pain treatment in this age group is increasingly recognized as a priority in neonate management (19) (20) (21) (22) .
SUMMARY AND CONCLUSIONS
Neonatal pain has become an important area of research since the mid-1980s. That is the good news. The bad news is that there is a sparse contribution to this area of articles from large and important countries from the developed world. This lack of articles may reflect a limited interest in treating neonatal pain; however, this statement should be supported by appropriate surveys. In this interconnected world, however, findings about the recognition of pain in newborns will reach every physician and nurse who is interested in the care of his or her youngest patients.
